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(57) Abstract 

A motion control system (10) includes an inverter (18) adapted to receive electrical power at a first DC voltage level and selectively 
provides power to a motor (22). A first DC-DC converter (29) receives electrical power at the first DC voltage level and provides electrical 
power at a second DC voltage level. A second DC-DC converter (32) receives electrical power at the second DC voltage level and provides 
electrical power at a third DC voltage level. A controller (20) receives electrical power at the third DC voltage level and provides control 
signals to the inverter (18). A switching circuit (36) is connectable to a second source of power (28) and provides electrical power to the 
second DC-DC converter (32) when the second DC voltage is less than a selected threshold. 
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MOTION CONTROL SYSTEM HAVING AN AUXILIARY 

POWER SUPPLY 

BACKGROUND OF THE INVENTTOM 
The present invention relates to motion 
5 control systems used, for example, in rotary and linear 
brushless direct current motors. More particularly, the 
present invention relates to a power supply for such 
systems . 

In many motion control systems, electrical 

10 power is commonly provided with high voltage alternating 
current (AC) or direct current (DC) . The high voltage 
electrical power is used to power a motor or other power 
consuming device. In a motor, an inverter receives 
electrical power at a first DC voltage level and 

15 selectively provides power to windings of the motor 
based on command signals from a controller. The 
controller includes a control circuit comprising low 
level logic devices and a power supply. The power 
supply commonly converts the high voltage power to a low 

20 voltage level suitable for operation of the logic 
devices. •Unfortunately, when high voltage power is cut 
or turned off, so is the power to the controller. 
Therefore, auxiliary power is generally provided once 
the high voltage has been turned off. Unfortunately, 

25 with the momentary loss of power to the controller, 
operating conditions have changed, which may complicate 
diagnostic analysis if the controller is malfunctioning. 

In addition, the position of the moving member 
is typically lost with power removal, which requires the 

30 operator to perform a "homing" operation in order to 
reestablish the moving member in a known position with 
respect to the system. Although the homing operation or 
procedure properly positions the moving member with 
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respect to the system, the homing procedure increases 
the downtime of the system. 

Accordingly, there is a need for a system to 
provide continuous power to the motion control system. 

5 SUMMARY OF THE INVENTION 

A motion control system includes an inverter 
adapted to receive electrical power at a first DC 
voltage level and selectively provided power to a motor. 
A first DC-DC converter receives electrical power at the 

0 first DC voltage level and provides electrical power at 
a second DC voltage level. A second DC-DC converter 
receives electrical power at the second DC voltage level 
and provides electrical power at a third DC voltage 
level. A controller receives electrical power at the 

5 third DC voltage level and provides control signals to 
the inverter. A switching circuit is connectable to a 
second source of power and provides electrical power to 
the second DC-DC converter when the second DC voltage is 
less than a selected threshold. 

0 Another aspect of the present invention is a 

method of operating a motion control system wherein if 
electrical power is sufficient at a first DC voltage 
level, the method includes: converting electrical power 
with a first DC-DC converter from a first DC voltage 

5 level to a second DC voltage level; converting 
electrical power with a second DC-DC converter from a 
second DC voltage level to a third DC voltage level; 
powering a controller with electrical energy at the 
third DC voltage level; inverting electrical energy at 

0 the first DC voltage level and providing the electrical 
energy to a motor. However, if the second DC voltage 
level is less than a selected threshold, the method 
includes: obtaining electrical power from a second 
source and providing electrical power to the second DC- 
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DC converter; converting electrical power with the 
second DC-DC converter; and powering the controller with 
electrical power from the second DC-DC converter. 

BRIEF DESCRIPTION OF THE DRAWING 
5 FIG. 1 is a block diagram of an exemplary 

motion control system of the present invention. 
DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 
FIG. 1 schematically illustrates an exemplary 
embodiment of a motion control system 10 of the present 

10 invention. Generally, the motion control system 10 
includes a converter 12 that receives alternating 
current (AC) electrical power at 14 and converts the AC 
electrical power to direct current (DC) electrical at a 
first DC voltage level across conductors 16. An 

15 inverter 18 receives the DC electrical power at the 
first DC voltage level and, based on command signals 
received from a controller 20, provides electrical power 
to a motor 22. The converter 12, the inverter 18 and 
the controller 2 0 are well known devices, wjiich can take 

20 many forms. Commonly, the controller 20 operates using 
analog and/or digital components to generate command 
signals for the inverter 18 based on a desired operating 
condition of the motor 22 and feedback provide^;-/ : 
therefrom. The motor 22 can be a rotary or linear 

25 motor. 

The motion control system 10 further includes 
a two stage power supply 2 6 that provides electrical 
power to the controller 20 either from electrical power 
obtained at the first DC voltage level or electrical 
3 0 power obtained from a second source of electrical power 
(AC or DC) indicated at 28. Referring first to power 
obtained at the first DC voltage level across the 
conductors 16, the two stage power supply 26 includes a 
first DC-DC converter 2 9 that converts electrical power 
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at the first DC voltage level to electrical power at a 
second DC voltage level across conductors 30. The 
second DC voltage level is typically less than the first 
DC voltage level. A second DC-DC converter 32 is also 
5 provided and receives electrical power at the second DC 
voltage level and provides electrical power at a third 
DC voltage level, which is typically less than the 
second DC voltage. Typically, however, other power 
supply voltages (AC or DC) besides the third DC voltage 

10 level are provided to the controller 20. 

Power originates from the first DC voltage 
level through the first DC-DC converter 29 and the 
second DC-DC converter 32 as long as the first DC 
voltage level is sufficient or maintained. This 

15 typically is normal operation of the motor 22. 

In the event servicing of the motion control 
system 10 is required or during emergency stops of the 
motor 22 where the voltage across conductors 16 is 
reduced to zero, power can still be provided to the 

20 controller 2 0 for diagnostic or other reasons from the 
second source of electrical pofe^r 28 (typically low 
voltage) through a switching circuit 36 and the second 
DC-DC converter 32. In a preferred embodiment, the 
switching circuit 36 automatically provides electrical 

25 power from the second source of electrical power 28 when 
the second DC voltage level across conductors 3 0 is less 
than a selected threshold, thus providing uninterrupted 
power. Preferably, the switching circuit 36 also blocks 
power flow between the conductors 30 and the second 

30 source of electrical power 2 8 when the second DC voltage 
level across conductors 30 is above the selected 
threshold . 

In the embodiment illustrated, the switching 
circuit 36 comprises a diode circuit and, in particular, 
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a rectifying circuit that provides electrical power or 
blocks electrical power as a function of the selected 
threshold. If the second source of electrical power 28 
is a DC source, the switching circuit 36 can be a half 
5 bridge rectifying circuit. However, if it is desirable 
that the second source of electrical power 28 be an AC 
source of electrical power, the switching. circuit 36 can 
be a full bridge rectifying circuit. As appreciated by 
those skilled in the art, the terms "first DC voltage 

10 level", "second DC voltage level" and "third DC voltage 
• level" may not be static levels in that the levels may 
fluctuate within tolerable limits, as is well known in 
the art. In addition, the second source of electrical 
power 28 need not provide electrical energy at exactly 

15 the second voltage level wherein the second DC-DC 
converter 32, as is well known in the art, can accept or 
receive electrical energy within a range yet still 
provide the desired output voltages to the controller 
20. 

2 0 Although the present invention has been 

described with reference to preferred embodiments, 
workers skilled in the art will recognize that changes 
may be made in form and detail without departing from 
the spirit and scope of the invention. 
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WHAT IS CLAIMED IS; 

1. A motion control system comprising: 

an inverter adapted to receive electrical 

power at a first DC voltage level and 

selectively provide power to a motor; 
a first DC-DC converter adapted to receive 

electrical power at the first DC voltage 

level and provide electrical power at a 

second DC voltage level ; 
a second DC-DC converter adapted to receive 

electrical power at the second DC 

voltage level and provide electrical 

power at a third DC voltage level; 
a controller adapted to receive electrical 

power at the third DC voltage level and. 

provide control signals to the inverter; 
secondary input terminals adapted to receive 

electrical power from a second source; 

and 

a switching circuit connected to the 
secondary input terminals and the second 
DC-DC converter, the switching circuit 
blocking power flow between the second 
source and the second DC-DC converter 
when the second DC voltage level is * J 

above a selected threshold and providing 
electrical power from the second source 
to the second DC-DC converter when the 
second DC voltage level is less than the 
selected threshold. 



2. The motion control system of claim 1 wherein 

the switching circuit comprises a diode circuit. 
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3- The motion control system of claim 1 wherein 
the diode circuit comprises a half bridge rectifying 
circuit . 

4 - The motion control system of claim 1 wherein 
the diode circuit comprises a full bridge rectifying 
circuit . 

5. The motion control system of claim 1 and 
further comprising a converter adapted to receive AC 
electrical power at a first AC voltage level and provide 
electrical power at the first DC voltage level. 

6. The motion control system of claim 1 wherein 
the second DC voltage level is less than the first DC 
voltage level . 

7 - The motion control system of claim 6 wherein 
the third DC voltage level being less than the second DC 
voltage level . 

8 - A method of operating a motion control system 
comprising: 

if electrical power is sufficient at a first 
DC voltage level: 

converting electrical power with a first 
DC-DC converter from a first DC 
voltage level to a second DC 
voltage level; 

converting electrical power with a 
second DC-DC converter from a 
second DC voltage level to a third 
.. DC voltage level; 
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powering a controller with electrical 
energy at the third DC voltage 
level ; 

inverting electrical energy at the first 
DC voltage level and providing the 
electrical energy to a motor; 
if the second DC voltage level is less than a 

selected threshold: 

obtaining electrical power from a second 
source and providing the electrical 
power to the second DC-DC 
converter; 

converting electrical power with the 
second DC -DC converter; and 

powering the controller with electrical 
power from the second DC-DC 
converter . 

9- The method of claim 8 wherein obtaining 

electrical power includes blocking power flow between 
the second source and the second DC-DC converter when 
the second DC voltage level is greater than the sel&bt-ed 
threshold. 

10 • The method of claim 9 wherein obtaining 

electrical power includes rectifying electrical power 
from the second source . 

11- The method of claim 8 wherein the second DC 

voltage level is less than the first DC voltage level. 

12 . The method of claim 11 wherein the third DC 

voltage level being less than the second DC voltage 
level. 
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13. A motion control system comprising: 

inverter means for inverting electrical power 
at a first DC voltage level and 
providing power to a motor; 

first converter means for converting 
electrical power at the first DC voltage 
level to electrical power at a second DC 
voltage level; 

second converter means for converting 
electrical power at the second DC 
voltage level to electrical power at a 
third DC voltage level; 

controller means receiving electrical power 
at the third DC voltage level and 
providing control signals to the 
inverter means; and 

switching means for blocking power flow 
between a second source of electrical 
power and the second DC -DC converter 
when the second DC voltage level is 
above a selected threshold. and providing 
electrical power from the second source 
to the second DC- DC converter when the 
second DC voltage level is less than the 
selected threshold. 
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